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LINK-TYPE FRONT SUSPENSION DEVICE IN MOTORCYCLE 

CROSS-REFERENCE TO RELATED APPLICATION 
[0001] The present application claims priority under 35 USC 119 to Japanese Patent 
Application No. 2002-245857 filed on August 26, 2002, the entire contents thereof is 
hereby incorporated by reference. 

BACKGROUND OF THE INVENTION 
Field of the invention 

[0002] This invention relates to a link-type front suspension device in a vehicle such as a 
motorcycle. 

Description of Background Art 
[0003] In the gazette of Japanese Patent Laid-open No. Hei 11-91672, for example, is 
described a structure having a shock absorber acting as a link-type front suspension 
device assembled into a motorcycle. The structure includes a pair of right and left front 
forks extending in a vertical direction while holding a front wheel between them, and 
further having upper ends supported at the chassis frame in such a way that they can be 
steered. A push rod is arranged in a substantial parallel direction with these front forks, a 
front wheel supporting arm rotatably is connected to a lower end of the push rod and 
rotatably supporting a front wheel shaft, and a shock absorber is installed between the 
upper end of the push rod and the front forks. 

[0004] The link-type front suspension device described in the aforesaid gazette had some 
problems described as follows. 
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[0005] In general, it is desired in a motorcycle that an engine be installed at a rear part of 
a front suspension device, and that other elements, except for a radiator, not be installed at 
a front part of the engine. Otherwise, running wind does not strike against the engine. 
[0006] However, the link-type front suspension device described in the aforesaid gazette 
has a problem that the running wind is prevented from directly striking against the engine 
by a bow-like connecting member. This is because the push rod includes right and left 
rod members and the bow-like connecting member connecting these right and left rod 
members and connecting them to the shock absorbers. As such, the bow-like connecting 
member is arranged so as to close the upper space of front fender. 

[0007] In addition, irrespective of the fact that an input load is inputted from two 
directions, it was necessary to have a thick wall thickness of the bow-like connecting 
member so as to assure a rigidity at the central part of the bow-like connecting member 
where the link part is connected. 

SUMMARY AND OBJECTS OF THE PRESENT INVENTION 
[0008] The present invention has been invented in view of the aforesaid circumstances. It 
is an object of the present invention to provide a link-type front suspension device in a 
vehicle such as a motorcycle in which a cooling efficiency of the engine can be improved 
without prohibiting a flow of the engine cooling wind during its running operation. 
[0009] In order to accomplish the aforesaid object, a first aspect of the present invention 
includes a pair of right and left front forks rotatably supported at a front part of a chassis 
frame; a front wheel supporting arm having one end rotatably attached to lower ends of 
said pair of right and left front forks and having the other end rotatably supporting an axle 
of a front wheel; a cushion arm rotatably attached to a bottom bridge in a vertical 
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direction; a push rod rotatably connected at its lower end to an intermediate part of the 
front wheel supporting arm and at its upper end to the cushion arm; and shock absorbers 
installed between the upper part of said front fork and said cushion arm, wherein said 
push rod is a split structure including a pair of right and left rod members, lower ends of 
these rod members are rotatably attached to the front wheel supporting arm and at the 
same time the upper ends of the rod members are rotatably attached to said cushion arm. 
[0010] In this case, there are no elements disposed between the right and left front forks 
above the front fender that would restrict a flow of running wind toward the engine. This 
is accomplished because the push rod is constituted by a pair of right and left rod 
members, and their upper ends are fixed directly to the cushion arm, making it possible to 
guide running wind passing above the front fender positively toward the engine. Thus, 
engine cooling is promoted. 

[0011] In addition, constitution of the push rod by a pair of right and left rod members 
may lead to a division of the link, and the load in the two directions is supported by the 
two links as described above. Thus, it is possible to decrease a wall thickness at the link 
connecting part. In view of this fact, an air guiding characteristic can be improved. 
[0012] According to a second aspect of the present invention, the rod members 
constituting said push rod are arranged at rear sides of said pair of right and left front 
forks in such a way that they overlap the front forks as seen in a front elevational view. 
[0013] In this case, since the pair of right and left rod members constituting the push rod 
are arranged to overlap at the rear of the front fork, the space between the right and left 
front forks is not closed or not metered by the right and left rod members arranged at the 
rear part of the right and left forks. Thus, running wind can be positively guided to the 
engine. 
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[0014] Further scope of applicability of the present invention will become apparent from 
the detailed description given hereinafter. However, it should be understood that the 
detailed description and specific examples, while indicating preferred embodiments of the 
invention, are given by way of illustration only, since various changes and modifications 
within the spirit and scope of the invention will become apparent to those skilled in the art 
from this detailed description. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0015] The present invention will become more fully understood from the detailed 
description given hereinbelow and the accompanying drawings which are given by way 
of illustration only, and thus are not limitative of the present invention, and wherein: 
[0016] Fig. 1 is a perspective view for showing a preferred embodiment of the present 
invention, a motorcycle having a link-type front suspension device of the present 
invention; 

[0017] Fig. 2 is a side elevational view for showing a preferred embodiment of the 
present invention, a motorcycle having a link-type front suspension device of the present 
invention; 

[0018] Fig 3 is a perspective view for showing a preferred embodiment of the present 
invention, a front segment of a motorcycle having a link-type front suspension device of 
the present invention; 

[0019] Fig. 4 is a side elevational view for showing a preferred embodiment of the 
present invention, a front segment of a motorcycle having a link-type front suspension 
device of the present invention; 
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[0020] Fig. 5 is a front elevational view with a part being sectioned for showing a 
preferred embodiment of the present invention and a link-type front suspension device; 
[0021] Fig. 6 is a sectional view for showing a preferred embodiment of the present 
invention, a front fork of a composing element of a link-type front suspension device; 
[0022] Fig. 7 is a partial sectional view for showing a preferred embodiment of the 
present invention and for illustrating one of shock absorbers of a composing element of a 
link-type front suspension device of the present invention; 

[0023] Fig. 8 is a partial sectional view for showing a preferred embodiment of the 
present invention and for illustrating the other of shock absorbers of a composing element 
of a link-type front suspension device of the present invention; 

[0024] Figs. 9(a) and (b) show a preferred embodiment of the present invention and 
illustrate two views of a cushion arm of a composing element of a link-type front 
suspension device; and 

[0025] Figs. 10(a)-(d) show a preferred embodiment of the present invention and illustrate 
four views of an upper bracket of a composing element of a link-type front suspension 
device. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
[0026] Referring to the drawings, a preferred embodiment of the present invention of a 
motorcycle provided with the link-type front suspension device will be described as 
follows. In the description, description about directions such as a forward or rearward and 
a rightward or leftward is based on a chassis. 
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[0027] Fig. 1 is a side elevational view for showing an entire configuration of a 
motorcycle provided with the link-type front suspension device of the present invention, 
and Fig. 2 shows a side elevational view for showing the motorcycle. 
[0028] The motorcycle 1 is a so-called American type, wherein it has a chassis frame 2, a 
link-type front suspension device 3 rotatably supported at a front end of the chassis frame 
2, a headlight 4 arranged at an upper part of the link-type front suspension device 3, a pair 
of right and left winkers 5 arranged below the headlight 4 of the link-type front 
suspension device 3, and a steering handle 6 fixed to an upper end of the link-type front 
suspension device 3 and arranged at an upper part of the chassis front part. 
[0029] In addition, this motorcycle 1 is comprised of a front wheel 7 rotatably supported 
at link- type front suspension device 3, a front fender 8 supported at the link- type front 
suspension device 3 and covering the upper side of the front wheel 7, and an engine 9 
mounted at the chassis frame 2. The motorcycle 1 also includes a rear swing arm 1 1 
slidably arranged around an axis extending along a lateral direction at the rear part of the 
chassis by the chassis frame 2, a rear wheel 12 rotatably mounted at the rear end of the 
rear swing arm 11 and rotated with a driving force of the engine 9, and a rear fender 13 
supported by the chassis frame 2 and covering the upper side of the rear wheel 12. 
[0030] Further, this motorcycle 1 is comprised of a tear-drop type fuel tank 14 arranged at 
an upper part of the chassis frame 2 , a main seat 15 arranged at a rear part of the fuel tank 
14 and where a driver sits, a pair of right and left rear winkers 17 arranged at a rear part 
of the rear fender 13, and a license plate fixing part 19 arranged at the rear end of the rear 
fender 13. 

[0031] The chassis frame 2 is comprised of a front frame 21 and a rear frame 22 each of 
which is arranged at a forward or a rearward part of it. 
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[0032] The front frame 21 is comprised of a front end head pipe 23, an upper frame 24 
divided from the head pipe 23 into a right segment and a left segment, extended in a slant 
lower rearward direction and further extending rearwardly in a horizontal direction, and a 
down frame 25 comprised of a pair of right and left plate members having a substantial 
U-shape as seen in its side elevational view welded to the rear end of the upper frame 22, 
extending rearwardly in a slightly slant downward direction, extending rearwardly in a 
horizontal direction, extending from it in a downward direction, and having its lower end 
extending in a forward direction, and a plurality of connector members for connecting 
these pairs of right and left plate members. 

[0033] In addition, the rear frame 22 is comprised of right and left upper pipes 26 
connected to the upper rear end of the down frame 25 and raised from it, and right and 
left down pipes 27 connected to the substantial central rear end in a height direction of the 
down frame 25, extending from it in a slant upper rearward direction, connected to the 
midway part of the upper pipe 26 and from it extending in a rearward horizontal direction. 
[0034] The engine 9 is a so-called horizontal opposite type engine in which the right 
cylinder head, left cylinder head, right cylinder and left cylinder are arranged to be 
inclined outwardly to be oppositely faced to each other. The engine 9 is suspended by the 
engine hanger 28 formed at a lower part of the upper frame 24, the engine hanger 29 
formed at a lower surface of the upper part of the down frame 25 and the engine hanger 
30 formed at a front end of the lower part of the down frame 25. 

[0035] The rear swing arm 1 1 oscillates around a pivot 3 1 of the down frame 25 in a 
vertical direction with a base part of the front end being pivoted at the pivot 3 1 of the 
down frame. In addition, a rear suspension device 34 comprised of a cushion unit 32 and 
the link mechanism 33 is placed between the rear swing arm 1 1 and the down frame 25, 
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whereby the rear wheel 12 dampens and absorbs vibration transmitted from the road 
surface. 

[0036] Figs. 1 and 2 show a side frame 35 placed at a side part of an engine 9 so as to 
connect the engine with a down frame, and an engine guard 40 for protecting the engine 
and a radiator cover 41, respectively. 

[0037] As can be seen in Figs. 3-5, the link-type front suspension device 3 is comprised 
of a steering stem 71 supported at a head pipe 23 installed at a front part of a chassis 
frame 2 while being rotatably inserted around its axis; a top bridge 72 fixed to the upper 
part of the steering stem 71 and a bottom bridge 73 fixed to a lower part of the steering 
stem 71; and a pair of right and left front forks 74 fixed at the top portions to the top 
bridge 72 and the bottom bridge 73. 

[0038] The link-suspension device 3 also is comprised of front wheel supporting arms 76 
having front ends (one end side) rotatably arranged at the lower ends of the pair of right 
and left front forks 74 in a vertical direction and having rear ends (the other end side) 
rotatably supporting the axle 75 of the front wheel 7 in a vertical direction; a cushion arm 

77 rotatably attached at its rear end to the bottom bridge in a vertical direction; a push rod 

78 having the lower end rotatably attached at an intermediate part of the front wheel 
supporting arm 76 in a vertical direction and having the upper end rotatably attached at an 
intermediate part of the cushion arm 77 in a vertical direction; and a shock absorber 79 
installed between the front end of the upper bracket 86 and a front end of the cushion arm 
77. 

[0039] As shown in Figs. 5 and 6, each of a pair of right and left front forks 74 is 
constituted by two members, i.e. an upper pipe portion 80 fixed to the top bridge 72 and 
the bottom bridge 73; and a lower axle holder portion 81 in which the upper pipe portion 
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80 is inserted into and fixed to the upper end and the front wheel supporting arm 76 is 
fixed to the lower end. As the axle holder portion 81, a casted product having a degree of 
freedom in its shape is employed. A recess 82 recessed by a predetermined depth from its 
surface is formed at a location of an intermediate portion in a longitudinal direction of the 
axle holder portion 8 1 and becoming an inside part (the side of the front wheel 7) when it 
is assembled into a chassis. 

[0040] The front end of the torque link 83 is inserted into and arranged at the recess 82. 
Then, a fixing bolt 84 threadably fitted at its inner end to the axle holder portion 81 is 
inserted into an engaging hole at the front end of the torque link 83, a nut 84a is 
threadably engaged with the outer end thread of the fixing bolt with the torque link 83 
being held between them and fastened, thereby the torque link 83 is rotatably attached to 
the axle holder portion 81 (refer to Fig. 5). 

[0041] In addition, the rear end of the torque link 83 is rotatably attached to a caliper 85. 
[0042] In this way, in the case that the torque link 83 is connected to the front fork 74, the 
side facing the front wheel 7 inside the front fork 74 is recessed to form a recess 82 and a 
front end of the torque link 83 is connected under utilization of the recess 82, i.e. the 
connecting space for the torque link 83 is assured by forming the recess 82 inside the 
front fork 74, so that there is no need for the front fork 74 to be widened for connecting 
the torque link 83. Thus, it becomes possible to arrange the front fork 74 while keeping 
an initial predetermined space-apart clearance. 

[0043] The push rod 78 is constructed as a divided structure comprised of a pair of right 
and left rod members 78a, 78a. The lower ends of these rod members 78a, 78a are 
rotatably arranged at an intermediate part of the front wheel supporting arm 76 in a 
vertical direction. In addition, the upper ends of the rod members 78a, 78a are rotatably 
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attached to each of the right and left portions of the cushion arm 77 in a vertical direction 
(See Fig. 4). 

[0044] In addition, each of the right and left rod members 78a, 78a constituting the push 
rod 78 is arranged at a rear part of the pair of right and left front forks 74 in such a way 
that it overlaps the front forks 74 as seen in its front elevational view. 
[0045] As shown in Figs. 9(a) and (b), the entire cushion arm 77 is formed as a substantial 
plate-like member, wherein its rear end is provided with a pivot 87 rotatably supported at 
the bottom bridge 73, the supporting axle 88 rotatably attached to the right and left rod 
members 78a, 78a of the push rod 78 is fixed to the side edges protruded in a lateral 
direction of the intermediate part, and the front end is formed with the two slit part 89 
rotatably connected to the lower end of the shock absorber 79. 

[0046] Then, the cushion arm 77 is arranged such that the rear end always springs upward 
such that a space C can be assured between the cushion arm 77 and the front fender 8 
(refer to Figs. 3 and 4). 

[0047] A bracket 90 (refer to Fig. 4) is fixed to the axle 75 of the front wheel 7, a caliper 
85 for applying a break force against the front wheel 7 through a disk 91 integrally rotated 
with the axle 75 is fixed to the bracket 90. A rear end of the torque link 83 is rotatably 
attached to the front end of the caliper 82. In addition, a supporting stay 92 is fixed to the 
axle 75 of the front wheel 7, and a front fender 8 is supported by the supporting stay 92. 
In addition, the intermediate part of the supporting stay 92 is supported by a link 93 
placed between it and the push rod 78, and the supporting stay 92 is restricted in its 
rotation around the axle 75 in a vertical direction. 

[0048] A pair of right and left shock absorbers 79 are provided and they are arranged 
between the front forks 74 in a lateral arranged state. The pair of right and left shock 
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absorbers 79 is formed as a structure, in which one shock absorber 79a is provided with 
only a spring 94 for absorbing a load, and the other shock absorber 79b is provided with 
only a damper 95 for attenuating vibration caused by a spring 94 (refer to Figs. 5, 7 and 
8). Further, although the spring 96 is also arranged inside the shock absorber 79b 
provided with the damper 95, the spring 96 is used only for accepting a load in an 
auxiliary manner. Due to this fact, its diameter is small as compared with that of the main 
spring 94 stored in one shock absorber 79a, and its length is also short. Further, each of 
the pair of right and left shock absorbers 79a, 79b is covered by a cover in such a way that 
their outer appearances may become the same to each other. 

[0049] In this way, the pair of right and left shock absorbers 79 (79a, 79b) are divided 
into one having the spring 94 for absorbing a load and the other having the damper 95 for 
generating an attenuation force. This makes it possible for a diameter of each of the shock 
absorbers to be made small as compared with that having both shock absorbers 79 (79a, 
79b) of a common structure having both a spring and a damper. As a result, a space 
between the front forks 74 is not necessarily widened for arranging the pair of shock 
absorbers between them. In other words, it becomes possible to arrange the front forks 74 
while keeping an initial predetermined space therebetween. 

[0050] In addition, the pair of right and left shock absorbers 79 (79a, 79b) as described 
above are divided into one having a spring 94 for absorbing a load and the other provided 
with a damper 95 for generating an attenuation force, so that it is possible that these shock 
absorbers 79a, 79b be light weight. 

[0051] A structure for fixing the pair of shock absorbers 79a, 79b to the upper bracket 86 
will be described, wherein as shown in Figs. 10(a)-(d), the upper bracket 86 is constructed 
such that a part in a circumferential direction is of a slit-structure at its right and left ends, 
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and these ends are provided with engaging holes 97 fastened with a bolt to enable their 
diameters to be variable. The pair of right and left front forks 74 are inserted and fixed in 
the engaging holes 97. In addition, the central part of the upper bracket 86 has 
through-pass holes 98 passing in a vertical direction when it is assembled into the chassis 
while being spaced apart by a predetermined space in a lateral direction. Each of both 
right and left sides of these through-pass holes 98 is formed with a hub 99, these hubs 99 
are formed with a bolt inserting threaded hole 100. 

[0052] Then, the plate-like engaged segments 101 arranged at the upper end portions of 
the shock absorbers 79a, 79b are inserted into the through-pass holes 98 of the upper 
bracket 86. After adjusting the engagement holes 102 formed at the plate-like engaged 
segments 101 and the threaded holes 100 of the hubs 99 in such a way that they are 
coaxial to each other, the bolts 1 03 are inserted into these holes, and fastened. The pair 
of shock absorbers 79a, 79b then become rotatably attached to the upper bracket 86 in a 
vertical direction (refer to Fig. 5) . 

[0053] Further, a bushing 104 is placed between the engagement hole 102 of the engaged 
segment 101 of the shock absorber 79a and the bolt 103 so as to allow the shock absorber 
79a to oscillate (refer to Fig. 7). 

[0054] In this way, the hub 99 of the upper bracket 86 is formed to be protruded upwardly 
and the engaged segments 101 at the upper ends of the shock absorbers 79a, 79b are fixed 
to the hub 99, so that the shock absorbers 79a, 79b can be fixed while being displaced as 
upward as possible, the shock absorbers 79a, 79b having the predetermined length can be 
placed between the upper bracket 86 and the cushion arm 77 without displacing the upper 
bracket 86 in upward direction. 
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[0055] Next, an action of the link-type suspension device 3 having the aforesaid 
configuration will be described. A sinking amount of each of the link-type front 
suspension device 3 and the rear suspension device 34 is defined in reference to mounted 
load such as a weight of driver, a weight of fuel, or the like. When a certain irregularity 
occurs at a road surface during running of a motorcycle, the front wheel 7 moves up and 
down in compliance with the irregularity. As the front wheel 7 moves up and down, the 
front wheel supporting arm 76 oscillates up and down around a location supported at the 
lower end of the front fork 77, and this oscillation is transmitted to the shock absorber 79 
through the push rod 78 and the cushion arm 77. 

[0056] Then, the shock absorber 79 performs an extending or retracting action, thus 
absorbing the vibration of the chassis caused by the irregularity at the road surface. In 
addition, at the time of applying a brake action, the calipers 85 hold the disk 91 from both 
right and left sides, thereby a braking force may act against the front wheel 7. At this 
time, the calipers 85 try to rotate around the axle 75 together with the disk 91. The 
rotation of the caliper 85 is prohibited because the torque link 83 is placed between each 
of the calipers 85 and the front fork 74, the torque link 83 being tensioned to restrict a 
forward motion of the calipers 85. 

[0057] In accordance with the link-type front suspension device 3 of the aforesaid 
preferred embodiment, the push rod 78 is of a slit-structure comprised of a pair of right 
and left rod members 78a, 78a, wherein the upper ends of these rod members 78a, 78a are 
connected to the supporting shaft 88 protruded in a lateral direction of the cushion arm 77 
individually (refer to Fig. 9) , there is no member between the right and left front forks 74 
above the front fender 8, and a space C having an appropriate area is formed (refer to 
Figs. 3 and 4). During running operation, the space may act as an engine cooling air 
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feeding inlet and the engine cooling air can be fed positively from the space C, resulting 
in that a preferable engine cooling can be realized. 

[0058] In addition, the right and left rod members 78a, 78a of the push rod 78 are 
arranged at a rear part of the front fork 74 and at a portion where they overlap the front 
forks 74 as seen in its front elevational view, i.e. the portion becoming a rear part of each 
of the front forks 74, so that these rod members 78a do not restrict the flow of engine 
cooling air passing through the space C, and in view of this fact, a rational engine cooling 
can be carried out. 

[0059] Further, the aforesaid preferred embodiment is at most an illustration of the 
present invention, and it can be properly changed in design within a range not departing 
from the gist of the present invention as required. 

[0060] For example, in the case of the aforesaid preferred embodiment, the front wheel 
supporting arms 76 are arranged to extend from the axle 75 of the front wheel 7 in a 
forward direction, and in turn, the present invention can be applied to the link-type front 
suspension device extending from the axle 75 of the front wheel 7 in a rearward direction. 
[0061] In addition, although the preferred embodiment has been described in reference to 
the case of the motorcycle, the present invention is not limited to the motorcycle, but it 
can be applied to a three-wheeled vehicle or a buggy-type four-wheeled vehicle. 
[0062] As described above in detail, in accordance with the link-type front suspension 
device in a vehicle such as a motorcycle according to the first aspect of the present 
invention, the push rod is of a slit-structure comprised of a pair of right and left rod 
members and the lower ends of these rod members are rotatably attached to the front 
wheel supporting arms, respectively, so that there are no elements between the right and 
left front forks above the front fender to restrict a flow of running air toward the engine 
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and a space having an appropriate area connecting in a forward or rearward direction is 
formed. Thus, during the running operation, the space may act as an engine cooling air 
feeding inlet, and a preferable engine cooling can be realized. 

[0063] In accordance with the link-type front suspension device in a vehicle such as a 
motorcycle according to the second aspect of the present invention, the rod members 
constituting the push rod are arranged at rear portions of a pair of right and left front 
forks, so that these rod members do not prevent a flow of engine cooling air passing 
through the space between the right and left front forks. In view of this fact, a rational 
engine cooling can be carried out. 

[0064] The invention being thus described, it will be obvious that the same may be varied 
in many ways. Such variations are not to be regarded as a departure from the spirit and 
scope of the invention, and all such modifications as would be obvious to one skilled in 
the art are intended to be included within the scope of the following claims. 



